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BREEDING DENSITY AND ALTITUDINAL DISTRIBUTION OF THE 
URAL, TAWNY, AND BOREAL OWLS IN NORTH DINARIC ALPS 

(CENTRAL SLOVENIA) 

Al Vrezec 1 

National Institute of Biology, Vecna pot 111, SI-1000 Ljubljana, Slovenia 

Abstract. —Ural ( Strix uralensis), Tawny ( Strix aluco), and Boreal owl ( Aegolius funereus) density and 
altitudinal distribution were determined using playback to census owls on Mt. Krim (North Dinaric Alps, 
central Slovenia). Survey points were selected proportionally by altitude according to the relief of the 
area (320-1060 masl). Density of Ural Owls was estimated to be 2.2 territories/10 km 2 ; high relative to 
published data from Europe, while densities of Tawny (4.0 territories/10 km 2 ) and Boreal owls (2.8 
territories/10 km 2 ) were in the range or lower than other European data. The Tawny Owls were found 
at significantly lower altitudes (320-850 masl), while Boreal Owls were at higher altitudes (700-940 
masl) than expected. I suggest that Ural Owl territories were located in suboptimal habitat for Tawny 
Owls. The segregation of these owls by altitude in temperate-zone, continuous-montane forests is either 
a consequence of competitive exclusion or predation. The similarity in altitudinal distribution between 
Tawny and Boreal owls was low, suggesting that Tawny Owl territories are not suitable habitat for Boreal 
Owls. At high altitudes, harsh conditions prevent the Tawny Owl from competing with the Ural Owl; 
an advantage for the Boreal Owl, which was capable of surviving harsh conditions within Ural Owl 
territories. Further studies are needed to determine competitive exclusion or predation interactions 
among these owls. 

Keywords: Boreal Owl ; Aegolius funereus; Tawny Owl, Strix aluco; Ural Owl, Strix uralensis; altitudinal 
distribution ; density, Dinaric Alps', Slovenia. 


DENSIDAD DE ANIDAMIENTO Y DISTRIBUCION ALTITUDINAL DE LOS BUHOS URAL, LEONA- 
DO Y BOREAL EN LOS ALPES DINARICOS DEL NORTE (ESLOVENIA CENTRAL) 

RESUMEN. —La densidad y distribucion altitudinal de los buhos ural ( Strix uralensis ), leonado ( Strix aluco), 
y boreal ( Aegolius funereus o buho de Tengmalm) se determino usando play back para censar buhos en 
Mt. Krim (alpes dinaricos del norte, Eslovenia central). Los puntos de conteo fueron seleccionados 
proporcionalmente de acuerdo con el relieve del area (320-1060 msnm). La densidad de los buhos 
urales se estimo en 2.2 territories/10 km 2 ; relativamente alta con respecto a datos publicados en Europa, 
mientras que la densidad de buhos leonados (4.0 territories/10 km 2 ) y buhos boreales (2.8 territories/ 
10 km 2 ) estuvieron en el rango o por debajo de otros datos tornados en Europa. Los buhos leonados 
se encontraron en alturas significativamente mas bajas (320-850 msnm), mientras que los buhos bore- 
ales se encontraron altitudinalmente mas arriba (700-940 msnm) de lo esperado. Sugiero que los ter- 
ritorios del buho ural estaban localizados en habitat suboptimo para buhos leonados. La segregation 
de estos buhos por altitud en un bosque montano continuo de zona templada es tanto una consecuencia 
de exclusion competitiva como de depredacion. La similitud en la distribucion altitudinal entre buhos 
leonados y boreales fue baja, sugiriendo que los territorios de buho leonado no proveen de habitat 
adecuado a los buhos boreales. En elevadas altitudes, las duras condiciones impiden al buho leonado 
competir con el buho ural; una ventaja para el buho boreal, el cual fue capaz de sobrevivir a dificiles 
condiciones dentro de los territorios del buho ural. Se requiere de mayores estudios para determinar 
la exclusion competitiva o las interacciones de depredacion entre estos buhos. 

[Traduction de Cesar Marquez] 


Bird densities and their altitudinal distributions are 
influenced by habitat quality, competitive behavioral 
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mechanisms, food supply, and availability of suitable 
nest sites (Gill 1995, Zabel et al. 1995, Newton 1998). 
For owls, defense of an exclusive hunting territory 
plays an important role; the size of the territory is 
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often governed by owl mass and prey scarcity (Schoe- 
ner 1968, Carbone and Gittleman 2002). 

In the Dinaric Alps (western Balkan Peninsula) 
the ecology of Ural (Strix uralensis), Tawny (Strix 
aluco), and Boreal owls (Aegolius funereus) is poorly 
known. Density and some breeding habits of Ural 
Owls are documented for Slovenia (Mihelic et al. 
2000), but only anecdotal data are available from 
other parts of the region (Kralj 1997). For the Taw¬ 
ny and Boreal owls, only distribution is known. Pri¬ 
or to this paper, the altitudinal distribution of owls 
from Dinaric Alps were based on several incidental 
observations (Tome 1996, Mihelic et al. 2000). 

In this paper, I present data on density and al¬ 
titudinal distribution of the Ural, Tawny, and Bo¬ 
real owls from the north part of Dinaric Alps. Of 
particular value are data on the Ural and Boreal 
owls, because the study area is at the southern limit 
of their distribution and is disjunct from the main 
European population; both species are glacial rel¬ 
ics. 

Study Area 

The field work was done on Mt. Krim (14°25'55"E, 
45°58'15"N) in a study area covering 140 km 2 , 10 km 
south of Ljubljana (central Slovenia), between 1997 and 
2000. Mt. Krim is a medium-high mountain (290-1107 
masl) with a widely extended plateau. Most of the study 
area is north facing and is within the Dinaric zoogeo- 
graphical region (Mrsic 1997), part of the north Dinaric 
Alps. 

Clearings or nonforest areas, both natural and man¬ 
made, represent 25% of the study area. They are small 
and dispersed, mostly around the settlements. The mixed 
forest is widespread (75%), belonging to the association 
of Dinaric beech forest with fir ( Omphalodo-Fagetum s. lat.) 
appearing in different subassociations. The most fre¬ 
quent subassociation is Omphalodo-Fagetum asaretosum eu- 
ropaei (syn. Abieti-Fagetum dinaricum clematidetosum, for de¬ 
scriptions see Puncer 1980). Dominant tree species are 
silver fir ( Abies alba), Norway spruce ( Picea abies), and 
beech (. Fagus sylvatica). Most of the trees in the forest 
have trunk diameter >30 cm. (Furlan 1988, Slovenian 
Forest Service unpubl.) 

Methods 

To estimate owl density and altitudinal distribution, 41 
survey points were selected from the base to the top of 
Mt. Krim. Survey points were selected proportionally by 
altitude. Density was estimated in the breeding season 
1998 only, but the data for altitudinal distribution were 
collected between 1997 and 2000. Survey points were lo¬ 
cated about 1000 m apart, a distance recommended by 
Holmberg (1979) and Zuberogoitia and Campos (1998). 
The detection of owls was enhanced by using call play¬ 
back (Forsman 1983, Redpath 1994, Zuberogoitia and 
Campos 1998, Appleby et al. 1999). Recordings of male 
territorial calls of Ural, Tawny, and Boreal owls were used 


(Roche and Mebs 1989). Surveys were conducted from 
dusk to approximately midnight during the spring and 
summer, up to three times per month. Playbacks were 
broadcast for 10 min, followed by a 5-min listening pe¬ 
riod, at each survey point; a sampling interval suggested 
to be adequate for detecting most owls that are occupy¬ 
ing a territory (Zuberogoitia and Campos 1998). On a 
specific survey night, only one species’ call was used dur¬ 
ing broadcast sampling. 

I estimated human detection of the playback in forest 
habitat with the equipment used in the survey at a dis¬ 
tance of ca. 500 m. This distance was used to define the 
effective survey area (0.78 km 2 ) around each survey 
point. I assumed that each response at a point repre¬ 
sented an occupied territory. The presence of two owl 
territories at one point count was recorded only if two 
males were detected at the same time. Spontaneous call¬ 
ing owls, that were estimated to be outside (>500 m from 
point) the survey area, were excluded from further anal¬ 
ysis. 

Crude density was estimated as the sum of all survey 
areas at all altitudes divided by the number of detected 
owl territories. Because territory-size data were not ob¬ 
tained, only approximations of ecological density were 
possible. Ecological densities (the number per unit of 
habitat space; Odum 1971) were calculated from survey 
areas within the lowest and the highest recorded altitude 
for species; only forest-covered areas were used in the 
analysis. Similar approaches to approximate owl densities 
were employed by Penteriani and Pinchera (1990) and 
Diller and Thome (1999). 

The owl altitudinal distribution was presented as a rel¬ 
ative abundance index. This standardized relative abun¬ 
dance was calculated as number of owl territories per 
survey point in a 100 m altitudinal interval per year. I 
defined altitudinal range with 50% of all detected owl 
territories as the center of altitudinal distribution for 
each species. Disproportionate use of a particular altitude 
by each owl species was tested with Mann-Whitney Cktest 
(Sokal and Rohlf 1995) comparing the altitudinal distri¬ 
bution of all survey areas with the altitudinal distribution 
of survey areas with occupied owl territories. A similarity 
index of altitudinal distribution between three owl spe¬ 
cies was calculated using the MacNaughton-Wolf similar¬ 
ity index as suggested by Mikkola (1983) and Korpimaki 
(1986). 

Results 

In 1998, 343 survey points were completed in 25 
nights. Seven LIral Owl, 13 Tawny Owl, and nine 
Boreal Owl territories were found on 41 survey ar¬ 
eas. Crude densities of Ural, Tawny, and Boreal 
owls were estimated at 2.2, 4.0, and 2.8 territories/ 
10 km 2 respectively. Estimated ecological density 
was measurably higher only in the Boreal Owl (Ta¬ 
ble 1). 

In years 1997-2000, 582 survey points were done 
during 50 nights. Twenty occupied territories of 
Ural, 23 of Tawny, and 17 of Boreal owls were re¬ 
corded. The Ural Owl occurred over the greatest 
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Table 1. Estimated crude and ecological densities of 
three owl species in 1998 on Mt. Krim. Crude density is 
the sum of all survey areas divided by the number of 
detected owl territories (see Methods). Ecological density 
is the number of owl territories per unit of habitat space 
(calculated on the basis of sample area). 



Ural 

Owl 

Tawny 

Owl 

Boreal 

Owl 

Crude density 

2.2 

4.0 

2.8 

(territory/10 km 2 ) 

Ecological density 

2.8 

5.6 

6.9 

(territory/10 km 2 ) 

Sample area (km 2 ) 

25.1 

23.0 

13.0 


span in altitudinal distribution (410—1060 masl; 
Fig. 1). The Tawny Owl was found at significant 
lower elevations, while Boreal Owls occurred at 
higher altitudes (Table 2, Fig. 1). The greatest sim¬ 


ilarity regarding altitudinal distribution was found 
between Ural and Boreal owls, and the least simi¬ 
larity was found between the distribution of the 
Tawny and Boreal owls (Table 3). 

Discussion 

Ural Owl Density. Density of Ural Owls in North 
Dinaric Alps (including Mt. Krim) is high relative 
to other parts of Europe (Table 4). I suggest three 
possible explanations for these differences. First, 
different census methods may be responsible; we 
counted singing males, while active nests were 
counted in some other studies. With the playback 
technique, it is impossible to distinguish between 
breeding and nonbreeding pairs or even nonmat- 
ed, but territorial individuals. Pairs can occupy a 
territory even if they do not breed (Saurola 1989). 
The proportion of Ural Owl pairs that actually lay 
eggs varies between 12 and 87% (Pietiainen 1988). 
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Figure 1. Altitudinal distribution of Ural (JV = 20), Tawny (N = 23), and Boreal owl (N = 17) on Mt. Krim. Relative 
abundance was calculated as the number of owl territories per survey point in each 100 m altitudinal interval per 
year. 
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Table 2. Altitudinal distribution of all survey areas compared to survey areas, where Ural Owls, Tawny Owls, and 
Boreal Owls were detected in years 1997-2000 on Mt. Krim. Data were compared with Mann-Whitney Gtest. 



Median 

Altitude 

(m) 

Minimum- 

Maximum 

Center of 

Altitudinal 

Distribution 3 

U 

P 

All survey areas (N = 4) 

710 

320-1060 

520-820 



Survey areas with Ural Owls 
(N = 20) 

800 

410-1060 

650-840 

271.0 

>0.05 

Survey areas with Tawny Owls 
(N = 23) 

490 

320-850 

410-610 

223.5 

0.033 

Survey areas with Boreal Owls 
(N = 17) 

800 

700-940 

770-850 

163.5 

0.037 


a Center of altitudinal distribution contains 50% of all detected owl territories. 


For that reason density is herein presented as oc¬ 
cupied territories and not as breeding pairs. Sec¬ 
ondly, density in birds is a function of the size of 
the study area (Bezzel 1982). Areas with low den¬ 
sities of owls were considerably larger than my 
study area (Table 4). Finally, the amount of avail¬ 
able food may be responsible. In Slovenia, a large 
part of Ural Owl’s diet consists of fat dormouse 
(Glis glis) (Vrezec 2000b), while in other countries, 
voles (Microtus spp.) are the predominant prey spe¬ 
cies (Sladek 1961/62, Mikkola 1972, 1983, Jader- 
holm 1987, Korpimaki and Sulkava 1987, Glutzvon 
Blotzheim and Bauer 1994, Czuchnowski 1997, 
Stiirzer 1998, 1999). Fat dormouse is an abundant 
small mammal in Slovenian forests (Krystufek 
1991) and its mass is approximately four times as 
much as voles, that is 245 g compared to 64 g 
(Krystufek 1991, Glutz von Blotzheim and Bauer 

1994) . Prey availability and prey body mass are im¬ 
portant factors that inversely affect the size of a 
predator’s territory (Schoener 1968, Zabel et al. 

1995) . One consequence of large territories is a 
relatively lower density of owls (LaHaye et al. 
1997). Prey availability on Mt. Krim could result in 
small territories and may explain the observed 

Table 3. Similarity in altitudinal distribution between 
three owl species on Mt. Krim (MacNaughton-Wolf sim¬ 
ilarity index following Mikkola [1983] and Korpimaki 
[1986]). 



Ural Owl 

Tawny Owl 

Boreal Owl 

0.65 

0.17 

Tawny Owl 

0.42 



high density of the Ural Owl. However, I have no 
data on fat dormouse density on Mt. Krim to sup¬ 
port this suggestion. 

Tawny Owl Density. According to data from Eu¬ 
rope (Table 4), density of Tawny Owls on Mt. Krim 
was low; perhaps, because of interspecific compe¬ 
tition with the larger Ural Owls (Mikkola 1983, 
K6nig et al. 1999, Vrezec 2000a). The Tawny Owl 
is lowland species in Slovenia (Tome 1996), and 
that was confirmed also on Mt. Krim (Fig. 1). 

Boreal Owl Density. The Boreal Owl has a rela¬ 
tively small territory (Konig et al. 1999). Neigh¬ 
boring males can sometimes sing very close to each 
other without any aggressive interactions (Konig et 
al. 1999), so ecological densities can exceed 10 
pairs/10 km 2 (Table 4). Three important factors 
that limit Boreal Owl density in forests were ad¬ 
vanced by Locker and Fliigge (1998): (1) presence 
of suitable nest tree holes of Black Woodpeckers 
(Dryocopus martins ); (2) optimal foraging areas, 
large clearings or windfall areas; and (3) absence 
of the Tawny Owl, an important predator of Boreal 
Owls throughout Europe. In the area of Mt. Krim 
all factors are optimal, so high ecological densities 
are no surprise. Low crude density (Table 2) is the 
consequence of altitudinal limitations of the spe¬ 
cies’ distribution, which was probably caused by 
the presence of Tawny Owls at lower altitudes. 

Altitudinal Partitioning. The present study has 
shown that in North Dinaric Alps, competing owl 
species are segregated by altitude, an important 
factor in habitat selection for some species such as 
for Tawny and Boreal owls. The Ural Owl is the 
dominant species in the owl guild living in my 
study area, and its distribution is not restricted by 
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altitude (Mihelic et al. 2000). Studies from Scan¬ 
dinavia indicate keen interspecific competition be¬ 
tween both Strix owls (Lundberg 1980, Korpimaki 
1986). However, work from the more temperate cli¬ 
mates of Central Europe, where the Ural Owl was 
reintroduced, did not report competition between 
Ural and Tawny owls (Stiirzer 1998). It is possible, 
that in mild weather conditions, especially in low¬ 
lands, the Tawny Owl can coexist with the Ural 
Owl, while in more extreme conditions (northern 
limit of distribution or high altitudes), the Ural 
Owl out-competes the smaller Tawny Owl. Low 
breeding density of Tawny Owls at Mt. Krim, com¬ 
pared to other European countries (Table 4), 
could indicate, that the Ural Owl is a limiting fac¬ 
tor. Evidence of regular breeding of the Tawny Owl 
at elevations over 1000 masl, where it is allopatric 
with Ural Owls, is needed. 

The altitudes occupied by the Tawny Owl are un¬ 
suitable for Boreal Owls. At high altitudes, harsh 
conditions prevent the Tawny Owl from competing 
with the Ural Owl; an advantage for the Boreal 
Owl, which was capable of surviving harsh condi¬ 
tions within Ural Owl territories. Boreal Owls are 
able to breed in Ural Owl territories, although 
their density and breeding activity can be reduced 
(Hakkarainen and Korpimaki 1996). On the con¬ 
trary, as shown with altitudinal segregation in this 
and some other studies from Central and Southern 
Europe (Pedrini 1982, Glutz von Blotzheim and 
Bauer 1994, Locker and Flugge 1998, Augst 2000), 
Tawny Owls seem to exclude Boreal Owls from 
their territories. Further studies are needed to ex¬ 
amine the competitive and predation interactions 
among these two owls. 

Few studies have dealt with the altitudinal distri¬ 
bution of owls. The present study showed that owl 
density or abundance can vary substantially accord¬ 
ing to altitude in some species (Fig. 1). Owl survey 
studies in areas with elevations ranging more than 
500 m should record altitude. For accurate esti¬ 
mations of owl densities or abundance, all altitudes 
with suitable habitat should be surveyed. Normally, 
such surveys cover very large areas, which are im¬ 
possible to search intensively. A sampling approach 
stratified by altitude should be used. Although the 
accuracy of density estimates based on broadcast 
sampling permit comparisons with other studies 
(Table 4), the reliability of this method should be 
tested more thoroughly to determine the relation¬ 
ship of resulting estimates to absolute population 
size. 


Acknowledgments 

I would like to thank to Dr. Davorin Tome and to Dr. 
Boris Krystufek for being my mentors and for their valu¬ 
able comments. Special thanks goes to both referees, Drs 
Jim Duncan and Harri Hakkarainen, who helped me sub¬ 
stantially in revising the manuscript. I also thank all the 
individuals who accompanied me during my nocturnal 
fieldwork on Mt. Krim. For valuable data on the forest of 
Mt. Krim, I am very grateful to the Slovenian Forest Ser¬ 
vice (Zavod za gozdove Slovenije, OE Ljubljana), espe¬ 
cially to Mr. Saso Skledar, Mr. Andrej Jeklar, and Mr. Bo- 
stjan Jurjevcic. 

Literature Cited 

Appleby, B.M., N. Yamaguchi, P.J. Johnson, and D.W 
Macdonald. 1999. Sex-specific territorial responses in 
Tawny Owls Strix aluco. Ibis 141:91-99. 

AUGST, U. 2000. Der Rauhfufiukauz ( Aegolius funereus) im 
Nationalpark “Sachsische Schweiz”. Mitt. Ver. Sachs. 
Ornithol. 8:465-474. 

Benussi, E. and F. Genero. 1995. L’Allocco degli Urali 
(Strix uralensis macroura) nel Trnovski gozd (Slovenia) 
censimento in un’area campione. Suppl. Ric. Biol. Sel- 
vaggina XX//:563-568. 

BEZZEL, E. 1982. Vogel in der Rulturlandschaft. Verlag 
Eugen Ulmer, Stuttgart, Germany. 

Carbone, C. and J.L. Gittleman. 2002. A common rule 
for the scaling of carnivore density. Science 295:2273- 
2276. 

Czuchnowski, R. 1997. Diet of the Ural Owl ( Strix ura¬ 
lensis) in the Niepolomicka Forest, S-E Poland. Buteo 
9:69-75. 

Diller, L.V. and D.M. Thome. 1999. Population density 
of northern Spotted Owls in managed young-growth 
forests in coastal northern California./. Raptor Res. 33* 
275-286. 

Dvorak, M., A. Ranner, and H.-M. Berg. 1993. Atlas der 
Brutvogel Osterreichs. Umweltbundesamt, Wien, Aus¬ 
tria. 

Forsman, E.D. 1983. Methods and materials for locating 
and studying Spotted Owls. USDA For. Serv. Gen 
Tech. Rep. PNW-162, Portland, OR U.S.A. 

FURLAN, I. 1988. Primerjalne raziskave zoocenoz karabi- 
dov (Carabidae, Coleoptera) v razlicnih variantah ras- 
tlinske zdruzbe Abieti-Fagetum dinaricum (Comparative 
study of carabid zoocenosis (Carabidae, Coleoptera) 
in different variants of association Abieti-Fagetum di¬ 
naricum). M.S. thesis, Univ. Ljubljana, Ljubljana, Slo¬ 
venia. 

Galeotti, P. 1994. Patterns of territory size and defence 
level in rural and urban tawny owl (Strix aluco) pop¬ 
ulations. /. Zool. Bond. 234:641-658. 

Gill, F.B. 1995. Ornithology. W.H. Freeman & Co., New 
York, NY U.S.A. 

Glutz von Blotzheim, U.N. and K.M. Baufr. 1994 
Handbuch der Vogel Mitteleuropas, Bd. 9. Aula-Ver- 
lag GmbH, Wiesbaden, Switzerland. 


March 2003 


Ural, Tawny, and Boreal Owl Density 


61 


Grell, M.B. 1998. Fluglenes Danmark. Dansk Ornitolo- 
gisk Forening, Gaels Forlag, Viborg, Denmark. 

Hakkarainen, H. and E. KorpimAki. 1996. Competitive 
and predatory interactions among raptors: an obser¬ 
vational and experimental study. Ecology 77:1134— 
1142. 

Hirons, G.J.M. 1985. The effects of territorial behaviour 
on the stability and dispersion of Tawny Owl (Strix 
ciluco) populations./. Zool. Lond. 1985:21-48. 

Holmberg, T. 1979. Punkttaxering av parluggla Aegolius 
funereus —en metodstudie (Point transect census of 
Tengmalm’s Owl—a methodological study). Var Fagel- 
vdrld 38:237-244. 

JAderholm, K. 1987. Diets of the Tengmalm’s Owl Aego¬ 
lius funereus and the Ural Owl Strix uralensis in Central 
Finland. Ornis Fenn. 64:149-153. 

Konig, C., F. Weick, and J.H. Becking. 1999. Owls, a 
guide to the owls of the world. Pica Press, Sussex, U.K. 

Korpimaki, E. 1986. Niche relationships and life-history 
tactics of three sympatric Strix owl species in Finland. 
Ornis Scand. 17:126-132. 

-and S. Sulkava. 1987. Diet and breeding perfor¬ 
mance of Ural Owl Strix uralensis under fluctuating 
food conditions. Ornis Fenn. 64:57-66. 

KRALJ, J. 1997. Ornitofauna Hrvatske tijekom posljednjih 
dvjesto godina (Croatian Ornithofauna in the Last 
200 Years). Laras 46:1-112- 

Krystufek, B. 1991. Sesalci Slovenije (Mammals of Slo¬ 
venia). Prirodoslovni muzej Slovenije, Ljubljana, Slo¬ 
venia. 

LaHaye, W.S., R.J. Gutierrez, and D.R. Call. 1997. Nest- 
site selection and reproductive success of California 
Spotted Owls. Wilson Bull. 109:42-51. 

Locker, S. and D. Flugge. 1998. Hohe Siedlungsdichte 
des RauhfuBkauzes Aegolius funereus in den Hansted- 
ter Bergen, Naturschutzgebiet “Luneburger Fleide”. 
Vogelwelt 119:329-336. 

Lundberg, A. 1980. Why are the Ural Owl Strix uralensis 
and the Tawny Owl S. aluco parapatric in Scandinavia? 
Ornis Scand. 11:116-120. 

Marz, R. 1995. Der RauhfuBkauz. Die Neue Brehm-Buch- 
erei Bd. 394. Spektrum Akad. Verb, Heidelberg, Ger¬ 
many. 

Mebs, T. and W. Scherzinger. 2000. Die Eulen Europas. 
Franckh-Kosmos Verlags-GmbH & Co., Stuttgart, Ger¬ 
many. 

Mihelic, T., A. Vrezec, M. Perusek, and J. Svetijcic. 
2000. Kozaca Strix uralensis v Sloveniji (Ural Owl Strix 
uralensis in Slovenia). Acrocephalus 21:9-22. 

Mikkola, H. 1972. Neue Ergebnisse fiber Ernahrung des 
Uralkauzes (Strix uralensis ). Omithol. Mitt. 24:159-163. 

-. 1983. Owls of Europe. T. & A. D. Poyser, London, 

U.K. 

Mrsic, N. 1997. Biotska raznovrstnost v Sloveniji (Biotic 
Diversity in Slovenia). Ministrstvo za okolje in prostor, 
Uprava RS za varstvo narave, Ljubljana, Slovenia. 


NEWTON, I. 1998. Population limitation in birds. Academ¬ 
ic Press, London, U.K. 

ODUM, E.P. 1971. Fundamentals of ecology. W.B. Saun¬ 
ders Company, Philadelphia, PA U.S.A. 

Pedrini, P. 1982. Distribuzione altitudinale di Alcuni Stri- 
gidae in Val di Tovel (Trentino). Avocetta 6:83-89 

Penteriani, V. AND F. Pinchera. 1990. Censimento di una 
popolazione di Allocco, Strix aluco, in un massiccio 
montuoso dell’Appennino Centrale (Abruzzo). Iitv. 
Ttal. Ornitol. 60:20-28. 

Pietiainf.n, H. 1988. Reproductive tactics of the Ural Owl 
Strix uralensis depending on cyclic vole populations. 
Ph.D. dissertation, Univ. Helsinki, Finland. 

PietiAinen, H. AND P. Saurola. 1997. Ural Owl Strix ur¬ 
alensis. Pages 412-413 in W.J.M. Hagemeijer and M J. 
Blair [Eds.], The EBCC atlas of European breeding 
birds. T. & A.D. Poyser, London, U.K. 

PUNCER, I. 1980. Dinarski jelovo bukovi gozdovi na Ko- 
cevskem (Dinaric beech and fir forests in Kocevsko 
region). Razprave, SAZU, Ljubljana, Slovenia. 

Redpath, S.M. 1994. Censusing Tawny Owls Strix alucohy 
the use of imitation calls. Bird Study 41:192-198. 

ROCHE, J.C. and T. Mebs. 1989. Die Stimmen der Greifvo- 
gel und Eulen Europas. Kosmos, Franckh’sche Verlag- 
shandlung, W. Keller & Co., Stuttgart, Germany. 

Sanchez-Zapata, J.A. and J.F. Calvo. 1999. Rocks and 
trees: habitat response of Tawny Owls Strix aluco in 
semiarid landscapes. Ornis Fenn. 76:79-87. 

SAUROLA, P. 1989. Breeding strategy of the Ural Owl Slnx 
uralensis. Pages 235—240 in B.-U. Meyburg and RD. 
Chancellor [Eds.], Raptors in the modern world 
WWGBP, Berlin, Germany. 

Schoener, T.W. 1968. Sizes of feeding territories among 
birds. Ecology 49:123—141. 

Sladek, J. 1961/62. Knowledges on the food oecology of 
the owl Strix uralensis macroura Wolf. Sbornik vychodos- 
lovenskeho muzea II-III A: 221-236. 

Slovenian Forest Service, unpubl. Legend to the phy- 
tocenonological map of Krim—GE Rakitna and GE 
Borovnica, Ljubljana, Slovenia. 

Sokal, R.R. and F.J. Rohlf. 1995. Biometry, 3rd Ed. WH 
Freeman and Company, New York, NY U.S.A. 

Solonf.n, T. 1996. Patterns and variations in the struc¬ 
ture of forest bird communities in southern Finland. 
Ornis Fenn. 73:12-26. 

Sturzf.r, J.S. 1998. Bestandsentwicklung und Nahrung- 
sokologie von Habichtskauz Strix uralensis und Wald- 
kauz Strix aluco im Nationalpark Bayerischer Wald. Or- 
nithol. Anz. 37:109-119. 

-. 1999. Bedeutung der Zufutterung fur die Wied- 

eransiedelung von Habichtskauzen Strix uralensis. Or- 
nithol. Anz. 38:11—20. 

Tischechkin, A.V. and W.V. Ivanovsky. 2000. Die Bru- 
tleistung des Uralkauzes im nordlichen WeiBruBland. 
Omithol. Mitt. 52:76-88. 

Tome, D. 1996. Visinska razsujenost sov v Sloveniji (Vertical 
distribution of owls in Slovenia). Acrocephalus 17:2-3. 





62 


Vrezec 


Vol. 37, No. 1 


VOGRIN, M. 1998. Owls on the Dravsko polje in north¬ 
eastern Slovenia. Buteo 10:113-114. 

Vrezec, A. 2000a. The influence of some ecological fac¬ 
tors on the distribution of selected owl species (Stri- 
gidae) on Rrim Mountain. M.S. thesis, Univ. Ljublja¬ 
na, Ljubljana, Slovenia. 

-. 2000b. Prispevek k poznavanju prehrane kozace 

Strix uralensis macroura na Kocevskem (A contribution 
to the knowledge of the diet of Ural Owl Strix uralensis 
macroura at Kocevsko). Acrocephalus 21:77-78. 


Zabel, C.J., K. Mckelvey, and J.P. Ward, Jr. 1995. Influ¬ 
ence of primary prey on home-range size and habitat- 
use patterns of northern Spotted Owls ( Strix occiden- 
talis caurina). Can. J. Zool. 73:433-439. 

ZUBEROGOITIA, I. AND L.F. CAMPOS. 1998. Censusing owls 
in large areas: a comparison between methods. Ardeo- 
la 45:47-53. 

Received 21 October 2001; accepted 11 December 2002 

Associate Editor: Ian G. Warkentin 



